Dyadic interactions may be affected by the mental health of either partner; however, both partners' symptoms are typically not considered simultaneously in observational studies of parent-child relationships. Using the actor-partner interdependence model (APIM), we examine how depression and posttraumatic stress disorder (PTSD) symptoms in mothers and adolescent daughters predict their own and each other's relational behaviors (warmth, hostility, communication) during interactions, and whether partners' relational behaviors predict changes in symptoms 1 month later. Participants include 150 mother (mean age ϭ 41.6) and daughter (mean age ϭ 15.1) dyads from diverse (57% Latina; 23% Black, 20% White), low-income families. Mothers and daughters reported on their symptoms and participated in a videotaped interaction task. A subset completed a follow-up interview 1 month later. For both depression and PTSD, mothers' and daughters' symptoms predicted their own relational behaviors (actor effects). In contrast, partner effects varied by symptom type and family role. Adolescents' depressive symptoms predicted how their mothers acted toward them, beyond maternal symptoms (an additive partner effect); the converse was not true. Mother and daughter PTSD symptoms interactively predicted daughters' relational behaviors (an Actor ϫ Partner interaction), with buffering or exacerbating effects based on dyad symptom similarity. PTSD symptoms had unique effects beyond depression. In longitudinal analysis, mothers' relational behaviors predicted changes in adolescents' depressive symptoms, but adolescent behaviors were unrelated to subsequent maternal symptoms. Findings suggest that depression and PTSD symptoms may affect family relationships differently, and highlight the importance of considering both members' symptoms during interactions. Implications for dyadic interventions are discussed.
Mental illness affects the way parents and children interact with one another. Although there is an extensive literature documenting these effects, the focus has been largely on maternal depression, with less attention given to other types of mental illness. Moreover, surprisingly few studies have examined the joint influence of parent and child symptoms, despite longstanding recognition that interactions involve reciprocal exchanges in which partners mutually influence each other's behavior (Kelley & Thibaut, 1978) . The impact of mental illness on parent-child interactions is likely to depend on who is symptomatic, the type of symptoms present, and the degree of discrepancy or similarity in partners' symptom levels. The goal of this study was to examine these possibilities by using a dyadic approach and including measures of depression and posttraumatic stress disorder (PTSD) symptoms in a sample of low-income mothers and adolescent daughters. Specifically, we test if each member's symptoms predict her own and her partner's relational behaviors (warmth, hostility, communication) during interactions, and whether partners' relational behaviors predict changes in symptoms 1 month later.
We focus specifically on low-income mother-adolescent daughter dyads because developmental, gender, and socioeconomic differences in the prevalence of mental illness place these dyads at greatest risk for symptoms in one or both members. Rates of depression and PTSD increase during the teenage years for females, and this gender difference remains throughout adulthood (Zahn-Waxler, Shirtcliff, & Marceau, 2008) . In addition, the intergenerational transmission of symptoms disproportionately occurs from mothers to daughters relative to other parent-child combinations, potentially through gender-specific biological mechanisms (Yamagata et al., 2016) . Among mother-daughter dyads, those living in socioeconomic disadvantage are at greatest risk. In national epidemiological studies, poverty and family household income are associated with a greater prevalence of depression and PTSD in adults and adolescents (Goodman, Slap, & Huang, 2003; Kessler et al., 2003) . In addition, families in low-income communities are exposed to more negative life events (e.g., community violence) that are risk factors for symptoms in adolescents and parents (Yoshikawa, Aber, & Beardslee, 2012) .
A better understanding of parent-adolescent interactions in the context of mental illness is needed because this relationship may influence the natural course of adolescents' symptoms and the likelihood that they will benefit from treatment. For example, in longitudinal studies, parent-adolescent relationship quality predicts the subsequent severity of depression (Lewis, Collishaw, Thapar, & Harold, 2014) and PTSD (Wu, Chen, Weng, & Wu, 2009 ) symptoms. In treatment outcome studies, interventions that focus on the parent-adolescent relationship lead to significant reductions in adolescent symptoms (Moretti, Obsuth, Craig, & Bartolo, 2015) , while having a conflictual relationship can limit the effectiveness of established treatment protocols (Young, Gallop, & Mufson, 2009) . The importance of the parent-adolescent relationship extends beyond mental health outcomes, however, given its role in academic, health, and interpersonal functioning during the teenage years (Collins & Laursen, 2013) .
Depression and Parent-Child Interactions
The impact of maternal depression on parenting has been widely documented. Within this literature, maternal depressive symptoms are consistently associated with differences in observed warmth, hostility, and communication during interactions. Mothers who are depressed show fewer displays of warmth, affection, or support and more frequent expressions of hostility or coercion (for metaanalysis, see Lovejoy, Graczyk, O'Hare, & Neuman, 2000) . They also tend to be less verbal or more critical in conversations (Olino et al., 2016) . More broadly, maternal depression is associated with negative global evaluations of the parent-child relationship based on both self-report and observational measures (Kim Park, Garber, Ciesla, & Ellis, 2008) .
Although much less studied, adolescent depressive symptoms may also detract from the quality of parent-child interactions. For example, depressed adolescents exhibit more aggression and fewer positive behaviors toward their parents than nondepressed peers during observed interactions (Nelson, Byrne, Sheeber, & Allen, 2017) . Similarly, parents of depressed adolescents provide less support in response to their child's negative affect (Pineda, Cole, & Bruce, 2007) and less encouragement of positive affect (Katz et al., 2014) . While these studies suggest adolescent depressive symptoms also contribute to negative interactions, the role of co-occurring maternal symptoms is unclear from existing findings.
PTSD and Parent-Child Interactions
Research on mental health and parent-child interactions has focused largely on depressive symptoms with less attention given to other forms of mental illness such as PTSD. Maternal PTSD increases parenting problems, child maladjustment, and adolescentreported negative family relations, independent of maternal depression (Ammerman, Putnam, Chard, Stevens, & Van Ginkel, 2012; Brand, Schechter, Hammen, Brocque, & Brennan, 2011; Chemtob, Gudiño, & Laraque, 2013) . Thus, PTSD symptoms may have a distinct impact on parent-child relationships that is not captured in studies of depression.
A recent review indicates that parents with PTSD symptoms often experience the same parenting difficulties that occur with depressive symptoms, including being more detached, intrusive, or hostile with their children (see van Ee, Kleber, & Jongmans, 2016) . In contrast, several studies report no association between PTSD symptoms and observed parent-child interactions (e.g., Muzik et al., 2017) . However, most research in this area is based on parents of young children, and no known studies have observed how offspring PTSD symptoms relate to interactions. Thus, we still know relatively little about the role of PTSD symptoms during parent-adolescent interactions, despite the potentially negative impact these symptoms may have.
Actor-Partner Interdependence Model
The primary goal of the current study was to use a dyadic approach to examine if mothers' and adolescent daughters' symptoms jointly influence the way they interact. the actor-partner interdependence model (APIM) allows for simultaneous estimation of the effect of both members of a relationship on an outcome of interest while accounting for the dependence inherent to dyadic data (Kenny & Cook, 1999) . When studying mental health in mothers and daughters, controlling for dependence is particularly important given intergenerational similarity from genetic and shared environment factors (Goodman & Gotlib, 1999) . In statistical models, the terms actor and partner designate whose data is being used as a predictor. Actor effects reflect the influence of the reporter's characteristics on her outcome measure (e.g., mothers' depressive symptoms predicting maternal relational behaviors), and partner effects reflect the influence of the partner's characteristics on that outcome (e.g., adolescents' depressive symptoms predicting maternal relational behaviors). Most studies using the APIM to examine relationship behaviors have been conducted with romantic couples or friendships. In this literature, actor effects are fairly consistent; partner effects are typically smaller and not always evident (Garcia, Kenny, & Ledermann, 2015) . Only a few studies have used the APIM to examine parent-adolescent dyads (e.g., Luebbe, Fussner, Kiel, Early, & Bell, 2013) , despite the importance and longevity of these relationships.
The APIM is grounded in interpersonal theory (Kelley & Thibaut, 1978) , which holds that dyads are systems. From this perspective, the combination of each partner's attributes can have an interactive rather than additive effect on the relationship (Wickham & Knee, 2012) . Statistically, this type of Actor ϫ Partner interaction indicates that the direction or strength of actor and partner effects vary depending on the other person's characteristic. Although central to tenets of interpersonal theory, Wickham and Knee (2012) found that less than 20% of studies using the APIM tested for Actor ϫ Partner interactions. This type of analysis is particularly relevant when similarities or discrepancies in actor attributes have conceptual relevance, as is the case for mental health (e.g., Olino et al., 2016) . When a parent and adolescent are both highly symptomatic, there may be an exacerbating effect on relational behaviors where the overall impact is multiplicative rather than additive. Alternatively, a discrepancy in symptoms may have a buffering effect. For example, an adolescent's depressive symptoms may be less likely to manifest in negative relational This document is copyrighted by the American Psychological Association or one of its allied publishers.
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behaviors when her mother is mentally healthy (i.e., low on symptoms) if that allows a mother to be more sensitive and responsive to her daughter's emotional distress. Given these possibilities, dyadic approaches that allow for tests of additive and multiplicative effects of family members' symptoms can advance our understanding of parent-adolescent interactions in the context of mental illness.
Present Study
Using the APIM, we test how depression and PTSD symptoms in mothers and adolescent daughters predict their relational behaviors (i.e., warmth, hostility, communication) during an observed interaction task (see Figure 1 ). We hypothesized: (a) actor effects for both depression and PTSD symptoms, meaning both member's symptoms would predict their own relational behavior; (b) smaller partner effects for depression and PTSD symptoms, meaning mothers' and daughters' symptoms would independently predict the relational behavior of the other member. Consistent with interdependence theory, we also tested if (c) mothers' and daughters' symptoms have an interactive effect suggesting dyadic exacerbation (when mothers and daughters are high on symptoms, there is a multiplicative effect on relational behavior) or buffering (the impact of daughters' symptoms on relational behaviors is diminished if a mother is low on symptoms).
The primary objective of this study was to examine motheradolescent interactions in the context of PTSD symptoms because there is less research in this area, and it may be inappropriate to generalize from studies of depression (e.g., Muzik et al., 2017) . Given symptom overlap (e.g., sleep disturbance) and comorbidity, it is important for studies that include depression and PTSD symptoms to consider the specificity of effects. Tests of specificity can help determine whether it is transdiagnostic (e.g., negative affect) or disorder-specific (e.g., hyperarousal) aspects of these disorders that may be detrimental to parent-adolescent interactions. Thus, the second study goal was to examine how depression and PTSD relate to mothers' and daughters' relational behaviors when both symptom types are considered simultaneously to determine specificity of associations.
The final goal of this study was to test for effects of partners' relational behaviors on change in actors' symptoms over a 1-month period. As highlighted earlier, research on mental health and parent-adolescent interactions is important because the quality of these interactions can influence subsequent symptoms; however, much of this research is based on adolescents' perceptions of interactions, which may be biased by their depressive symptoms. Similar findings based on observational measures would provide further support that potentially amenable behavior during parentadolescent interactions influence the short-term course of symptoms. In addition, although studies have shown that parentadolescent interactions play a role in the course of adolescent symptoms, it is less clear if these interactions predict the course of maternal symptoms. In the current sample, a subset of dyads participated in a 1-month follow-up assessment of depressive symptoms, which allowed us to use the APIM to examine if mother or adolescent relational behaviors were predictive of depressive symptoms in the other person at Time 2, controlling for Time 1 symptoms (i.e., a partner effect on actor symptom change).
We examine these questions in predominantly single parent, low-income, families of color. Family relationships are shaped by structural, economic, and cultural factors. As a result, the associ- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
ation between mental health and parent-adolescent interactions may differ for families from various backgrounds. In light of changing demographics in the U.S., more diverse samples are critical for research findings to be representative of American families.
Method

Participants and Procedures
Study participants included 150 mother-adolescent daughter dyads residing in a midsized, economically depressed city in the Northeast United States. Families were participating in a larger NIH-funded mixed-methods study aimed at understanding the cultural and relational context of health disparities among adolescent girls.
1 Adolescent girls in ninth to 10th grade who lived in a home with a primary female caregiver were eligible for participation. The average age was 15.1 years for adolescents (SD ϭ 1.05; range ϭ 13-17) and 41.6 for mothers (SD ϭ 8.04; range ϭ 30 -60). Fifty-seven percent of participants identified as Latina (primarily Puerto Rican), 23% as African American/Black, and 20% as non-Hispanic, White. In 29% of families, at least one parent was born outside the U.S., and another 24% were born in Puerto Rico. One half of mothers had become a parent for the first time by the age of 20. Thirty percent of homes included both biological parents. The mean number of children was 2.4 (range 1-9). Educationally, 23% of mothers had not completed high school, 67% had a high school degree, and 10% had a bachelor's degree. The majority of adolescents (88%) qualified for free or reduced school lunch. A large number of mothers (58%) and daughters (40%) had involvement with some form of mental health treatment (e.g., therapy, medication, school counselor) in their lifetime, with 25% and 22% currently involved, respectively.
Participants were recruited from city schools, community social service agencies, YWCA, local media outlets, and word-of-mouth. Interviews were conducted in English and Spanish (20%) based on participant preference. When possible, measures were selected that have been validated with Spanish-speaking populations. All other measures were translated, backtranslated, and piloted following recommendations by the World Health Organization (see http:// www.who.int/substance_abuse/research_tools/translation/en/). Mothers and daughters participated separately in audiotaped, semistructured interviews and then completed measures privately using Audio Computer Assisted Survey Instruments (ACASI) in their preferred language. After survey completion, they participated in a videotaped dyadic interaction task. Interviews took approximately 2.5 hr, and participants were paid $40 each for their time. A subset of families (n ϭ 103) participated in a follow-up phone interview. Funding for the follow-up was not initially available, reducing the possible sample to N ϭ 121. Four families indicated they did not want to participate and 14 families were unable to be reached after multiple attempts. Nonparticipants did not differ from participants on demographic characteristic or baseline symptoms. All procedures were approved by the with University of Connecticut Institutional Review Board.
Measures
Demographics. Mothers provided information on age, race/ ethnicity, immigration history, marital status, childbearing history, and receipt of governmental aid. Although all families would be deemed "low-income" based on definitions by the National Center for Children in Poverty (see http://www.nccp.org/profiles/US_ profile_6.html), a socioeconomic status (SES) risk composite was computed to capture variations in economic disadvantage within this group. The SES risk composite was a count of three indicators of more persistent disadvantage: no high school degree, living in public housing, and receipt of free (as opposed to reduced or full cost) lunch.
Adolescent depressive symptoms. Adolescents completed the adolescent psychopathology scale-short form major depression subscale (APS; Reynolds, 1998) , which includes 12 items that evaluate depressive symptoms based on the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV; American Psychiatric Association, 2000). The measure uses a 3-point Likert scale with scores ranging from 0 ϭ almost never to 2 ϭ nearly every day over the last 2 weeks (␣ ϭ .89). Cutoffs for clinically elevated scores are based on age and gender norms from the standardization sample.
Adolescent PTSD symptoms. Adolescents completed the Child Post Traumatic Stress Symptoms (CPTSS; Foa, Johnson, Feeny, & Treadwell, 2001 ), a widely used measure that includes all PTSD symptoms based on the DSM-IV. Responses to 17 items are on a 1-to 4-point Likert scale, with higher scores reflecting more frequent symptoms (␣ ϭ .85). A score above 32 (15 on the original 0 -3 scale) considered clinically elevated. Prior to completing the measure, adolescents indicated whether they had experienced 10 potential Criterion A events from the Life Events Checklist (Gray, Litz, Hsu, & Lombardo, 2004) in their lifetime and the last year. Items considered very unlikely (e.g., toxic exposure, captivity) were excluded, as was sexual assault based on IRB policies. Witnessing physical assault was extended to ask separately about events within and outside the home. Following completion, adolescents were told to base responses about PTSD symptoms on the most "stressful, distressing, or upsetting event."
Maternal depressive symptoms. The nine-item Patient Health Questionnaire (PHQ; Spitzer, Williams, Kroenke, Hornyak, & McMurray, 2000) was used to assess mothers' depressive symptoms. The PHQ-9 is a widely used measure of depressive symptoms based on DSM-IV criteria, with a score of 10 or more considered elevated. Responses are on a 0 -3 scale based on the last 2 weeks (␣ ϭ .85).
Maternal PTSD symptoms. The 17-item Posttraumatic Checklist-Civilian (PCL-C; Walker, Newman, Dobie, Ciechanowski, & Katon, 2002) was used to assess PTSD symptoms. The PCL-C is based on DSM-IV criteria. Responses are on a 1-5 response scale (␣ ϭ .84), with scores of 35 considered clinically elevated. Mothers first indicated if they had ever experienced 12 potential PTSD Criterion A events from the Life Events Checklist (Gray et al., 2004) , and then were asked to select the "most stressful, distressing, or upsetting event" from the list for reporting on PTSD symptoms. 1 The larger study includes 190 families. For the current purposes, only dyads with the biological mother were included given genetic factors in the transmission of symptoms (n ϭ 176). Other exclusions were because of video problems (inaudible sound, researcher forgot to turn on; n ϭ 11), inadvertent sibling participant (n ϭ 2), extreme missing or nonresponse pattern across multiple measures (n ϭ 4), did not complete interaction task due to time (n ϭ 9). Included and excluded families did not differ on symptom levels. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Observed relationship quality. At the end of the interview, mothers and adolescents participated in a videotaped, 12-min interaction task in which they discussed an area of conflict selected from an earlier activity, and then jointly ranked the impact of different areas of conflict on their relationship. The parentadolescent interaction task (PAIT; Criss et al., 2001 ) manual was used to code taped interactions, with the scale modified to five points rather than nine. Scores on warmth (e.g., verbal or physical affection), hostility (e.g., criticism), and communication (e.g., solicits others' view, describes position clearly, expands discussion) for each partner were used because these items best reflect overall relationship quality (Criss et al., 2001) . PAIT scores are associated with adolescent behavioral adjustment, self-reported of relationship quality, and physiological stress (e.g., Chaplin et al., 2012; Milan, Ramirez, & Carlone, 2017) . Four undergraduate students blind to hypotheses were trained to reliability and met biweekly with an advanced clinical psychology doctoral student to retrain. All videos were scored by a subset of three coders, except for those in Spanish (14%) which were coded by the two bilingual/bicultural coders. ICCs ranged from .80 to .86. Coder scores were averaged for each domain. As indications of validity in this sample, observed warmth and hostility correlated significantly with daughters' self-report of maternal hostility, and mothers' and daughters' observed warmth and communication correlated significantly with their respective self-reports of the frequency and valence of dyadic communication on eight developmentally salient topics.
For the current purposes, these three codes (warmth, hostility, and communication) were used as indicators of relational behavior latent factors for mothers and daughters. To use latent factors as measures in APIM, it is necessary to first ensure measurement equivalence across partners. This was accomplished using nested model CFA to test for invariance following recommended steps (van de Schoot, Lugtig, & Hox, 2012; Wu, Li, & Zumbo, 2007 ). The initial model included two latent factors (mother and daughter relational behavior) with the three indicators of each factor, correlated latent factors, and correlated error terms across family member for warmth, hostility, and communication to allow for dependency in items not captured in the latent factor covariance. The error correlation term for warmth was not significant and removed. The baseline model (i.e., without equality constraints) provided a good fit to the data ( 2 ϭ 2.07, df ϭ 6, p ϭ .91; TLI ϭ 1.023, CFI ϭ 1.00, RMSEA ϭ .00, p ϭ .99). Setting factor loadings to be equal for mothers and daughters did not reduce model fit (⌬ 2 ϭ 1.23, df ϭ 2, p ϭ .55, ⌬TLI ϭ .002), indicating metric invariance. Adding additional constraints making item intercepts equal (allowing one latent factor mean to be estimated freely) also did not reduce model fit (⌬ 2 ϭ .006, df ϭ 2, p ϭ .99, ⌬TLI ϭ Ϫ.003), indicating scalar invariance. Overall, the model with two correlated error terms and equal factor loadings and item intercepts provided a good fit to the data, suggesting strong invariance ( 2 ϭ 3.30, df ϭ 10, p ϭ .97; TLI ϭ 1.023, CFI ϭ 1.00, RMSEA ϭ .00, p ϭ .99). In the final model, factor loadings were high (all Ͼ |.5|, p Ͻ .001) for both mother and daughter factors. The two factors were significantly correlated at r ϭ .51, p Ͻ .001. Higher scores reflect more positive relational behaviors.
Data Analytic Plan
We tested the APIM using structural equation modeling in AMOS 19 following recommendations by Garcia et al. (2015) . The model included mother and daughter symptoms and their interaction term as predictors, and observed relational behavior latent factors as endogenous variables (see Figure 1) . After testing the statistical significance of actor, partner, and Actor ϫ Partner interaction effects on relational behavior, critical ratio z tests were used to determine whether parameter estimates were the same across partners (e.g., mother actor effects ϭ daughter actor effects). For significant interactions, post hoc probing of slopes was conducted using process macros following Hayes (2013) . After running models separately, a model was run with both depression and PTSD symptoms included to examine independent effects. To address whether relational behaviors by one partner predict change in actors' depressive symptoms over a 1-month period we followed recommendations for longitudinal APIMs from Cook and Kenny (2005) . This model builds on Figure 1 by adding Time 2 symptoms as endogenous variables. Of interest is whether the paths from partner relational behavior factors (e.g., mother's relational behavior) at Time 1 to actor symptoms (e.g., daughter's depression) at Time 2 are significant, controlling for actor (e.g., daughter) and partner (e.g., mother) Time 1 symptoms.
Results
The mean scores for mothers and daughters on observed interaction variables (warmth, hostility, communication) and symptoms (depression and PTSD) are presented in Table 1 . As shown, mothers exhibited significantly more warmth and communication and less hostility than their daughters during the task. As expected, the within-dyad correlations for each relationship behavior (e.g., mother warmth with daughter warmth) were significant. In terms of mental health, all respondents endorsed at least one item on the Life Events Checklist (LEC), with a mean lifetime events of 3.75 (SD ϭ 2.14) for mothers and 3.02 (SD ϭ 1.96) for adolescents. For adolescents, the most frequent lifetime event was witnessing an- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
other kid get hit, beat up, or assaulted (77%); for mothers, the most frequent event was witnessing an assault (47%) and being slapped, hit, beaten or physically hurt by a romantic partner (47%). Using established clinical cutoffs (see Measures section), the rate of elevated symptoms in mothers was 21% for depression (M ϭ 6.05, SD ϭ 5.56) and 28% for PTSD (M ϭ 31.39, SD ϭ 16.54); 16% were elevated on both. In daughters, 18% were elevated for depression (M ϭ 7.07, SD ϭ 5.51) and 25% for PTSD (M ϭ 30.19, SD ϭ 11.51); 12% were elevated on both. There was a significant within-dyad correlation for depressive symptoms, r ϭ .22, p Ͻ .01 but not PTSD symptoms, r ϭ .14, p ϭ .08. Race/ethnicity, immigration history, language of task, sibling number, and marital status were not related to the relational behavior latent factors; however, SES risk was inversely correlated with maternal behavior, r ϭ Ϫ.27, p Ͻ .01 and therefore included as a covariate. See the online supplemental material for correlations between all variables. Next, we tested the APIM as depicted in Figure 1 separately for depressive symptoms and PTSD symptoms. Parameter estimates are presented in Table 2 . For depressive symptoms, the overall model provided a good fit to the data, 2 (26, N ϭ 150) ϭ 26.93, p ϭ .41; CFI ϭ .99, RMSEA ϭ .02, accounting for 19% of the variance in mothers' behaviors and 8% of the variance in daughters' behaviors. Mother and daughter actor effects were significant; that is, each person's depressive symptoms predicted her own behavior. A follow-up critical ratio z test indicated these two paths did not differ (z ϭ .31, p ϭ .76), meaning that the magnitude of the actor effect was the same for mothers and daughters. A partner effect was only evident on mothers' relational behaviors. Specifically, beyond mothers' depressive symptoms, daughters' depressive symptoms predicted more negative maternal behavior during the task (␤ ϭ Ϫ.16, p Ͻ .05). In contrast, mothers' symptoms did not have an independent effect on daughters' relational behaviors (␤ ϭ Ϫ.06, p ϭ .50). The magnitude of difference in partner effects was not significant (z ϭ Ϫ.81, p ϭ .42). Finally, the interaction between mother and daughter symptoms was not a significant predictor of mother or daughter relational behaviors during the task.
A somewhat different pattern emerged for PTSD symptoms. The overall model provided a good fit to the data, 2 (26, N ϭ 150) ϭ 32.36, p ϭ .18; CFI ϭ .98, RMSEA ϭ .04, accounting for 16% of the variance in mothers' behaviors and 14% of the variance in daughters' behaviors. Again, the actor effects were significant and similar (z ϭ Ϫ.83, p ϭ .40) for both mothers and daughters, with higher symptoms predicting more negative behavior. There were no partner main effects for either mothers or daughters; however, the interaction between mother and daughter PTSD symptoms was a significant predictor of daughters' relational behaviors (␤ ϭ Ϫ.20, p Ͻ .05).
To graphically illustrate the significant additive and interactive effects of partner symptoms, we first created latent factor scores and then conducted post hoc probing of simple slopes to estimate mothers' and daughters' relational behaviors factor score at high (ϩ1 SD) and low (Ϫ1 SD) levels of actor and partner symptoms. Mean relational behavior scores for both family roles and symptom types are presented in Figure 2 for comparison. The significant additive partner effect of adolescent depressive symptoms on mothers' relational behaviors appeared to be because mothers' were especially positive (e.g., warm, communicative) in interactions when both partners were low on symptoms; however, mothers who reported no symptoms themselves acted more negatively toward daughter who were symptomatic.
The same pattern was not evident for PTSD symptoms, or on daughters' relational behaviors. The nature of the significant Mother ϫ Daughter PTSD symptom interaction on daughters' relational behaviors can be seen in Figure 2 and in the graph of simple slopes in Figure 3 . As shown, the extent to which an adolescent's PTSD symptoms predicted more negative behavior toward her mother depended on her mother's PTSD symptoms. When mothers were low in symptoms, there was no association between an adolescent's PTSD symptoms and her relational behaviors. In contrast, significant and strong effects were evident when mothers were high in PTSD symptoms, with daughters showing particularly negative behavior when both partners reported high PTSD symptoms (i.e., a multiplicative or exacerbating effect). Of note, the significant interaction also emerged because daughters who were low in PTSD symptoms but had mothers with high PTSD symptoms behaved in the most positive way toward their mother, even compared to dyads in which both partners were low in symptoms (see Figure 2 and 3). This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Next, to determine specificity of effects, we reran APIM analyses with depression and PTSD symptoms entered simultaneously to determine if actor and partner symptom effects were due to shared variance or unique aspects of the two disorders. Covariance in depression and PTSD symptoms was similar for mothers, r ϭ .69, p Ͻ .001; and adolescents, r ϭ .68, p Ͻ .001. For mothers' behaviors, none of the symptom measures were uniquely significant, indicating it is the shared variance of depression and PTSD symptoms that is associated with maternal relational behaviors. In contrast, for daughters' relational behaviors, the PTSD actor effect (␤ ϭ Ϫ.21, p Ͻ .05) and the PTSD Actor ϫ Partner interaction (␤ ϭ Ϫ.20, p Ͻ .05) remained significant with both partners' depressive symptoms included, indicating it is distinct aspects of PTSD symptoms (i.e., unrelated to depressive symptoms) that predicted how daughters behaved toward their mothers.
The final goal of this study was to examine whether a partner's relational behaviors predict an actor's subsequent depressive symptoms within the APIM framework, controlling for both members initial symptoms. For both mothers and daughters, stability paths from symptoms at Time 1 to symptoms at Time 2 were high (␤ ϭ .79, B ϭ .80, SE ϭ .07, p Ͻ .001 for mothers; ␤ ϭ .72, B ϭ .54, SE ϭ .05, p Ͻ .001 for daughters). Direct paths from one partner's symptoms at Time 1 to the other person's symptoms at Time 2 were not significant (mother to daughter ␤ ϭ Ϫ.001, B ϭ Ϫ.01, SE ϭ .04, p ϭ .91; daughter to mother ␤ ϭ Ϫ.09, B ϭ Ϫ.10, SE ϭ .08, p ϭ .19). The path from mothers' relational behaviors to daughters' symptoms at Time 2 was significant (␤ ϭ Ϫ.21, B ϭ Ϫ1.04, SE ϭ .35, p Ͻ .01) but the path from daughters' relational behaviors to mothers' symptoms at Time 2 was not (␤ ϭ .005, B ϭ .04, SE ϭ .53, p ϭ .95). In other words, mothers' relational behaviors toward their daughters during the observed interaction predicted subsequent changes in their daughters' depressive symptoms: When mothers acted more positively, their daughters reported fewer symptoms at follow-up. In contrast, daughters' relational behaviors toward their mothers were unrelated to subsequent maternal depressive symptoms. Mothers' and daughters' relational behaviors during the interaction task at varying levels of symptoms. High and low symptom levels were categorized based on Ϫ1 SD and ϩ1 SD from the sample mean for that symptom measure. In addition to actor effects for depression and posttraumatic stress disorder (PTSD) symptoms on relational behaviors, results from actor-partner interdependence model (APIM) model indicate an additive actor and partner effect of mother and daughter depressive symptoms on maternal relational behaviors (i.e., dotted bars in the top graph) and an Actor ϫ Partner interaction effect of mother and daughter PTSD symptoms on daughters' relational behaviors (black bars in the lower graph). This document is copyrighted by the American Psychological Association or one of its allied publishers.
Discussion
The goal of this article was to use the APIM framework to determine whether the mental health of mothers and adolescent daughters jointly predict how they interact with one another. Using a dyadic approach allowed us to examine actor, partner, and interactive effects of depression and PTSD symptoms on relational behaviors, the specificity of symptom effects, and whether partners' relational behaviors predict short-term symptom change.
For both depression and PTSD, there were clear actor effects, with more symptomatic individuals acting more negatively during the interaction task. Although we expected actor effects based on previous studies, our findings extend existing literature in three ways. First, we found that the magnitude of actor effects was the same for mothers and daughters. Numerous studies have shown that mothers' symptoms detract from their interactions with their children (Lovejoy et al., 2000) ; our findings indicate that symptomatic adolescents engage in similarly negative behavior toward their mothers. Second, our results show that PTSD symptoms are also associated with more negative relational behaviors by both mothers and adolescent daughters. Identifying the role of PTSD symptoms in parent-child interactions is particularly important in families exposed to many stressful life events because these symptoms may be as prevalent as depressive symptoms, as was the case in this sample. Finally, findings on the specificity of symptom effects suggest that it is transdiagnostic aspects of depression and PTSD, such as heightened negative affect, that detract from how mothers interact with their children. In contrast, adolescent girls' PTSD symptoms may be uniquely predictive of how they interact with their mothers, beyond concurrent depressive symptoms.
As hypothesized, the role of partners' symptoms on relational behaviors during the task was less robust, with partner effects varying by symptom domain and family role. For depressive symptoms, findings support an additive model for mothers in which both members' symptoms independently predicted more negative maternal behaviors during interactions. In contrast, mothers' depressive symptoms were unrelated to daughters' relational behavior during the task. That is, once adolescents' depressive symptoms were accounted for, there was no indication that the way daughters acted toward their mothers varied based on their mothers' symptom level. This pattern of results is consistent with studies documenting "child effects" of adolescent depression on parenting behaviors (e.g., Lewis et al., 2014) , and observational studies showing that the parents of depressed adolescents respond to them more negatively during interactions (Katz et al., 2014) . Interestingly, heightened adolescent depressive symptoms, but not PTSD symptoms, were associated with more negative maternal behaviors during interactions. Depressed adolescents can be interpersonally difficult because of their symptoms (e.g., irritability) Figure 3 . Post hoc probing of simple slopes depicting the mother by daughter posttraumatic stress disorder (PTSD) symptom interaction effect on daughters' relational behaviors during the interaction task. Unstandardized regression weights with standard error terms in parentheses are presented.
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and behaviors (e.g., reassurance seeking), which could lead mothers to become frustrated, critical, or withdrawn during interactions. Indeed, mothers of depressed adolescents describe their children in more negative terms (Hale et al., 2011) and make more negative attributions about their adolescents' behavior during interactions (Sheeber et al., 2009) . In contrast, mothers may feel empathy or guilt toward a child with PTSD symptoms if they believe their behavior is due to a traumatic event (Holt, Cohen, Mannarino, & Jensen, 2014) . As a result, the extent to which an adolescent's symptoms serve to elicit more negative parenting may depend on the type of symptoms, and the attributions parents make about these symptoms. Although findings are consistent with the concept of child effects on parenting, the directionality of associations between adolescent symptoms and maternal behavior cannot be assumed from cross-sectional data. In actuality, adolescent depressive symptoms and negative parenting behaviors are likely mutually influential over time, as has been found in cross-lag, longitudinal studies (e.g., Lewis et al., 2014) . Indeed, in this sample, mothers' relational behaviors predicted their daughters' subsequent depressive symptoms 1 month later, controlling for both partners' initial symptom levels. Observed maternal behaviors have been shown to predict subsequent adolescent self-reported depressive symptoms over a 1.5-year period (Olino et al., 2016) . The current results add to this literature by documenting predictive associations over a very short time, in which the stability of symptoms was quite high. Moreover, results are based on observations of parent-child interactions, which are not influenced by biases in how depressed individuals interpret and remember their social interactions. There was no indication that daughters' relational behaviors during the interaction task predicted subsequent maternal depressive symptoms. Consequently, the nature of mother-adolescent interactions may have more implications for the course of adolescents' symptoms relative to mothers' symptoms.
The pattern of partner effects for PTSD was somewhat different than for depression. Specifically, mothers' and daughters' symptoms had an interactive, rather than additive, association with daughters' relational behaviors during the task. We had hypothesized that mothers low in symptoms may "buffer" the potential negative impact of their daughters' symptoms on interpersonal behavior. Findings were consistent with this interpretation: The relation between an adolescent's symptoms and her relational behaviors toward her mother was nonsignificant when mothers were low in symptoms, but statistically significant and relatively large when mothers were high in symptoms. Mothers low in PTSD symptoms may have the emotional resources to support their daughters in ways that maintain a positive relationship. For example, these mothers may be able to read their daughters' emotions more than mothers with PTSD (Schechter et al., 2015) , which could make them better equipped to help their daughter regulate negative affect. When both members of the dyad reported elevated PTSD symptoms, daughters behaved the most negatively toward their mothers. This finding suggests there may be dyadic exacerbation, where the presence of high symptoms in both partners has a greater effect than would be expected in an additive model. Families with multiple members exhibiting PTSD symptoms may have experienced more severe adversity or a shared traumatizing event (e.g., domestic violence), either of which could have a particularly deleterious impact on how adolescent girls interact with their mothers.
Interestingly, the significant interaction between mother and daughter PTSD symptoms on daughters' relational behaviors also resulted from especially positive behaviors by daughters in dyads where they were low in symptoms but their mothers were high. Adolescents who are unburdened by their own symptoms may have the psychological resources to recognize their mother's emotional distress and want to act in a supportive manner. Indeed, daughters of mothers with psychopathology may be more sensitive to emotional displays than their peers (Murray, Halligan, Adams, Patterson, & Goodyer, 2006) . It is also possible that adolescents in these families take on a caregiving or nurturing role because their mother is less able to (Macfie, Brumariu, & Lyons-Ruth, 2015) . The longer-term impact of this type of dyadic pattern is unclear, however. For example, daughters who exhibit more facilitative behaviors toward a depressed mother may have a greater risk of developing depression themselves over time (Davis, Sheeber, Hops, & Tildesley, 2000) .
The only other known study to examine parent and child PTSD symptoms through an APIM framework also found that parent PTSD symptoms predicted child behaviors, but child PTSD symptoms did not predict parent behaviors (Juth, Silver, Seyle, Widyatmoko, & Tan, 2015) . This is in contrast to our findings for depressive symptoms. Parental PTSD symptoms may have distinct implications for offspring if these symptoms interfere with critical functions of the parent-child relationships, such as providing children a sense of security. PTSD often involves overt displays of fear, anxiety and a reduced sense of safety; in contrast, depression often manifests as sadness, irritability, withdrawal, or anger. Plausibly, having a parent who seems fearful or unsafe may impact children in ways that differ from other forms of parental psychopathology (Lyons-Ruth & Spielman, 2004) . Consistent with this possibility, the relation between maternal PTSD and adolescent relational behavior remained after controlling for mother and adolescent depression, suggesting distinct aspects of PTSD symptoms may influence parent-adolescent interactions. These findings highlight the potential limitations of generalizing research on maternal depression and parent-child interactions to other forms of maternal psychopathology.
Clinical Implications
Despite the importance of parent-child relationships to the mental health of both partners, most interventions that specifically aim to improve this relationship were developed for young children. Recent dyadic treatments focusing on the parent-adolescent relationship offer promising results, although mechanisms of change are unclear (e.g., Moretti et al., 2015) . One potential target may be the daughters' and mothers' capacity for mentalization, which is their ability to understand the thoughts, emotions, and motivations behind their own and each other's behavior. In mothers of young children, improvements in mothers' mentalization lead to improvements in parent-child interactions; however, interventions that incorporate mentalization for adolescents and their parents have only recently been developed (see Kobak & Kerig, 2015) . Another possible target is dyadic affect regulation. Using the APIM, Luebbe, Fussner, Kiel, Early, and Bell (2013) found that both mothers' and adolescents' depressive symptoms reduced This document is copyrighted by the American Psychological Association or one of its allied publishers.
their accuracy in identifying emotional displays in the other person during interactions. Similar impairments are seen with maternal PTSD (Webb & Ayers, 2015) . This type of bias may negatively affect how emotions are recognized and responded to within the relationship. Finally, behavioral activation strategies that involve pleasurable joint activities and drawing attention to shared positive affect could have dyadic benefits. Recent studies suggest it is low positive engagement, rather than hostile relational behavior, that is most related to parents' and children's internalizing symptoms (Olino et al., 2016; Snyder et al., 2016) . Future studies of potential mechanisms are needed to help tailor dyadic treatments for the distinct needs of adolescents and their parents.
Limitations
Our findings should be interpreted with recognition of several limitations. First, this study was cross-sectional; thus, directionality of effects cannot be established. Second, results are based on a higher-risk community sample and may not generalize to a clinical sample, whose current symptoms may be more severe or impactful. Relatedly, families in this study were mostly members of racial/ethnic minority groups and economically disadvantaged. While this may limit generalizability, it is critical that research examine family processes in more diverse populations. Similarly, because the sample only included mothers and adolescent daughters, it is unclear if these same patterns would be evident in other types of parent-child dyads. Finally, there are limitations in measurement. On the PTSD measure, some participants may not have been responding based on a DSM Criterion A traumatizing event. For example, over three fourths of adolescents endorsed witnessing a fight or assault of peers as one lifetime event; these fights are often brief with limited injuries. We also could not include sexual assault items in the adolescent measure, which is likely to be particularly traumatizing. In addition, the checklist provides a final option of "any other extremely stressful event," so some individuals could have been responding based on a personally stressful, but not necessarily traumatizing, event (e.g., divorce). Nonetheless, a review of the life events checklists for each family suggests a high level of exposure to potentially traumatizing events within this sample. Finally, we only measured depressive symptoms at follow-up, and did not collect data on the full sample. Given differences in how depression and PTSD were related to concurrent relational behaviors, longitudinal associations may also differ.
Conclusions
When family members experience psychopathology, the quality of their relationships can suffer; negative relationships may in turn contribute to or exacerbate symptoms. The current study highlights the importance of focusing on both mothers' and daughters' symptoms in understanding reciprocal influences between psychopathology and parent-adolescent relationship quality, and the need for this research to include forms of psychopathology besides depression. Although more treatment outcome research is needed, our findings also support growing efforts to develop dyadic interventions for parents and adolescents that directly target the relationship as a means of promoting the mental health of both members.
